Purpose -The purpose of this paper is to help domestic private enterprises (DPEs) identify their strengths, weaknesses, opportunities, and threats (SWOT) in developing infrastructure projects in China. Design/methodology/approach -The paper draws on extensive literature reviews coupled with brainstorming and interviews methodologies to compile a list of SWOT factors for DPEs in developing infrastructures. To validate the significance of the identified SWOT list, a questionnaire survey is thus carried out. Findings -The paper identifies 16 strengths, 15 weaknesses, 16 opportunities, and 21 threats for DPEs in developing infrastructure projects in China. The opinions of respondents from different sectors are sought and evaluated to obtain the relative significance of these factors. A set of major SWOT hypotheses is then derived using factor analysis. Research limitations/implications -The paper is limited to identifying SWOT factors in common, therefore the next step should be proposing an adjustment framework to support decision marking. Practical implications -These findings should provide a valuable reference not only for DPEs but also for foreign investors who are planning to invest in infrastructure projects in China. Originality/value -The investors in both rounds of infrastructure investments in China in the last two decades have limitations. Foreign investors acting as the major player in the first round usually charge higher and prefer operating projects in more developed regions, while state-owned enterprises as the principal player in the second round are inefficient in the operation and management, which largely restrained the advantages of public-private partnership model. Therefore, there is an urgent need to explore the potential of DPEs, another potential major player in developing infrastructure projects. To this end, this paper provides valuable information through a comprehensive SWOT analysis to the DPEs.
Introduction
Public-private partnerships (PPPs) are arrangements where the public and private sectors both bring their complementary skills to a project, with varying levels of involvement and responsibility, for the purpose of providing public services or projects (Efficiency Unit, 2005) . In recent years, there have been increasing campaigns for PPP in the development and operation of infrastructure projects. PPPs present a number of recognized advantages, which include the ability to raise additional finance, bring the private sector operational efficiencies, reduce cost, and increase quality to the community (European Commission, 2003) .
In many developing countries, PPP financing modalities, with the ability of attracting foreign and private capital in the development of infrastructure, have been identified as innovative tools for financing major infrastructure projects. In China, the tremendous economic growth has resulted in an immense demand for basic infrastructure like roads, ports, and power generation facilities. To meet the development needs, the Chinese Government has promulgated some regulations for private investment in public utilities one after the other, and is moving towards adopting international contractual practices and working out an equitable risk-sharing scheme.
Based on the above, the aim of this paper is to help domestic private enterprises (DPEs) identify their strengths, weaknesses, opportunities, and threats (SWOT) in developing infrastructure projects in China.
Infrastructure development in China
Private participation in infrastructure development in China was first seen in power industry in 1980s. ShenZhen Shajiao B Power Plant, which came to operation in 1988, is regarded as the first build-operate-transfer (BOT) project. However, government and commercial banks in Shajiao B project took over too many risks due to the lack of BOT experience. Thereafter, several state-approved pilot BOT projects have been awarded in order to introduce BOT on a larger scale since late 1996, such as Laibin B power project, Dachang water project and Changsha power project. Since then, the involvement of private investors in infrastructural development of public utilities has improved greatly. However, at the end of last decade, the central government invested huge amounts of treasury bonds in infrastructure construction, and was determined to clean up the illegal projects, which lead to a termination of the first round of private investment (Shen et al., 2005) .
Stepping into the twenty-first century, the bottleneck effect of infrastructure shortage for the economy emerged and imposed budgetary pressure on the government. The investment in infrastructure development could not be completed by the government alone, which provides a good business opportunity for the private investors. In Beijing alone, some of the recently implemented PPP projects include Metro Line 4 Project, Lugouqiao Sewage Treatment Plant Phase 1 Project, Gaoantun Waste-to-Energy Plant, National Stadium Project, the Concession Project of natural gas in the East New District of YiZhuang Road, and, etc. (Beijing Municipal Commission of Development and Reform -BMCDR, 2005) . Wang (2005) pointed out that a new round of private investment in public utilities has started and the state-owned enterprises are the major player.
However, it could be found that the investors in both rounds of infrastructure investments in last two decades have limitations (Wu, 2007) . Foreign investors acting as the major player in the first round usually charged higher and preferred operating projects in more developed regions in China, while state-owned enterprises as the principle player in the second round were inefficient in the operation and management, which largely restrained the advantages of concession model. Therefore, there is an urgent need to examine the situation and future of DPEs, another potential major player in the economic market, in developing infrastructure projects.
Research methodology
The specific methodology of this research paper undertaken in China is based on a literature review, a brainstorming session, e-mail interviews and a questionnaire survey, as graphically presented in Figure 1 .
As shown in Figure 1 , the research began with a literature review to compile a list of strengths and weaknesses of DPEs in developing infrastructures and a list of opportunities and threats that DPEs are likely to meet. The list of SWOT identified was then complemented and filtered after a brainstorming discussion among the research team members and e-mail interviews with some experienced academicians. To validate the significance of the identified SWOT list, a questionnaire survey was therefore carried out. After analyzing the survey results, the SWOT of DPEs in developing infrastructure projects were improved and documented.
The questionnaire was designed based on the knowledge obtained from literature review, brainstorming discussion and interviews. The questionnaire encompasses all potential SWOT items that are likely to be encountered in privatized infrastructure projects in China (Table I) . To improve the precision and reliability of the survey, a five-degree Likert scale for the significance of the SWOT list was adopted. Respondents were requested to indicate the significance with 1 being "not important at all," 2 being "not important," 3 being "neutral," 4 being "important," and 5 being "exceptionally important." Table II, Three statistical tools, mean ranking, one way analysis of variance and factor analysis, were used to analyze the data from the survey. The analysis was conducted using the SPSS for Windows software package. Mean ranking was used to determine the significance of each item rated by the experts, which is commonly adopted in similar studies, i.e. Wang et al. (2004 Li et al. (2005a) . Factor analysis is a statistical technique to identify a relatively small number of factors that can be used to represent relationships among sets of many interrelated variables (Norusis, 1993) . The Cronbach a reliabilities for DPEs' SWOT are 0.783, 0.751, 0.779, and 0.796, suggesting that the data collected for the study are reliable (Norusis, 1993) . Since the number of attributes in the SWOT list is greater than 7, x 2 is adopted to measure the degree of consensus amongst the respondents (Siegel and Castellan, 1988 Real estate 6%
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Analysis to DPEs' strengths
The scores of the identified strengths are listed in Table III along with statistical indicators, the mean, the ranking and F-value, and sorted by ID numbers. It represents the perceptions of respondents from different sectors, as well as the perceptions of respondents with or without PPP experience. It could be seen that seven items scored mean values greater than 4 (important) and nine items displayed mean values between 3 (neutral) and 4. The seven most important strengths include high management efficiency, flexible organization, high market sensitiveness, strong adaptive capacity, independent decision making, clear property rights, and low manufacture/operation cost. However, it could also be found that experts with and without PPP experience have significant different perspectives on strengths S4 (high quality of staffs/managers) and S11 (favorable management structure). Respondents with PPP experience agree with these two items more. A correlation matrix of 16 strengths indicated that strengths S2 (capital/resource abundance) and S6 (low manufacture/operation cost) have few correlation with others, which are suggested to be eliminated for factor analysis (Norusis, 1993) . After removing the aforesaid strengths, the correlation matrix was recalculated. The result (Bartlett's test of sphericity ¼ 295.437; sig. ¼ 0.000) suggested that the other 14 strengths are satisfied in terms of factor analysis. The KMO value 0.657 confirmed this (Norusis, 1993) . Table IV contains the details of factor analysis on the DPEs' strengths.
Factor 1 -ability to explore a new market This factor accounts for 18.6 percent of the total variances and consists of five strengths that focus primarily on the ability to explore a new market. 
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Factor 3 -organization structure and management ability Four items, namely high quality of staff/managers, high operation level, favorable management structure, and effective resource management, comprise the elements of factor 3 concerning the organization structure and management ability. This factor accounts for 15.3 percent of the total variances. The rapid development and the high wage of DPEs can attract better educated employees. According to the investigation on the status of college graduate employment in 2007 conducted by Institute of Economics of Education (IEE), Peking University, the major choice of graduates in 2007 is DPEs, about 34.2 percent (IEE, 2007) .
Factor 4 -market competition ability This factor is responsible for 13.1 percent of the total variances and has two items that emphasize the market competition ability of DPEs. DPEs that are willing to invest in infrastructure projects may have rich market experiences in their own industries. The strong adaptive capacity is the other high loading component. During the reform and development of Chinese economic community, DPEs may encounter several obstacles, such as financing limitation, discrimination policy. These strengthen the ability of DPEs to seek investment opportunities, and adapt themselves quickly to the new market. Table V shows the respondents' perceptions of the significance of the DPEs' weaknesses. It could be seen that there are only two items scored mean values greater than 4, and 13 items displayed mean values between 3 and 4. The weaknesses, namely poor financing ability, low risk resistance capacity, lack of PPP experience, lack of bargaining power with government, nonstandard operation behavior, are regarded as the most important. It could be also found that weaknesses W4 (restrained investment space), W6 (long negotiation time), W11 (loose organization structure), and W12 (low competitive power) received significantly different perceptions for experts from different factors. Experts from the academic sector scored W6 greater, and less for the other three items. (Norusis, 1993) . The details of factor analysis on the DPEs' weaknesses are presented in Table VI .
Analysis to DPEs' weaknesses
Factor 1 -internal structure and management This factor accounts for 19.0 percent of the total variances and insists of four items which focus primarily on the internal structure and management of DPEs. The financial situation of DPEs is deemed as a notable weakness, as most DPEs have a high debt-equity ratio. Besides, nonstandard operation behavior and loose organization structure also lead to a low competitive power (Li, 2007) .
Factor 2 -poor negotiation ability Factor 2 is responsible for 14.5 percent of the total variances, and includes two items regarding the poor negotiation ability of DPEs. Owing to the government's erroneous and unfair view of private enterprises, especially DPEs, i.e. discrimination against non-public ownership (Li, 2007) , it would cost DPEs long time and high transaction expenditure to achieve an agreement with government.
Factor 3 -financing and investment problems Poor financing ability, lack of bargaining power with government and restrained investment space comprise the elements of factor 3 concerning the DPEs' financing and investment problems. This factor accounts for 14.0 percent of the total variances. Although the Chinese Government has promulgated a series of relative regulations, which aims to encourage commercial banks to increase the debt service to DPEs, the difficulty of financing for DPEs still exists due to their high debt-equity ratio and low (Li, 2007) . The key reasons for limited investment space may include excessive restrictions on participation in public utilities, regional and sectional monopolization, etc.
Factor 4 -lack of management capability in infrastructure projects There are three items pertaining to the management capability in infrastructure projects, including lack of PPP experience, poor coordination ability and low risk resistance capacity. This factor is responsible for 12.4 percent of the total variances. Privatized infrastructure projects have inherent disadvantages, such as high risk, lack of appropriate skills and experience, complicated and expensive tender procedure, etc. (Chan et al., 2006) , which required from the private consortium a strong management ability. Unfortunately, DPEs normally have few PPP experience (Zhang, 2005b) and poor coordination ability .
Factor 5 -unsustainable development This factor explains the possibility of unsustainable development that some DPEs would encounter, as they are small and lack long-term development strategy (Li, 2007) . Factor 5 accounts for 10.9 percent of the total variances. Unsustainable development may result in a poor risk resistance capacity, but on the other side, it is also the driving force for the DPEs to participate in infrastructure development so as to obtain long-term stable cash inflows.
Analysis to DPEs' opportunities
Significance of the DPEs' opportunities to develop infrastructure projects is listed in Table VII . There are three items scored mean values greater than 4 and 13 items displayed mean values between 3 and 4. Among them, opportunities O5 (enormous demand of public infrastructures) and O1 (active changes of financing policy) obtained a much higher score, 4.34 and 4.29, respectively. The result also indicated that experts from different groups share the same opinions on the potential of PPP market in China. (Norusis, 1993) . The analysis produced a six-factor solution explaining 71.1 percent of the total variances, as shown in Table VIII .
Factor 1 -macro industry environment
This factor is composed of four items that mainly focus on the macro industry environment in China. It explains 13.4 percent of the total variances. Government supervision function is demandingly increasing and the implementation of PPP scheme will then be able to release the government from the construction and operation (Li et al., 2005b) . The stable and sustainable industry development in China also presents a good opportunity for DPEs to participate in the infrastructure development. Successful international and domestic PPP experiences and increasing demand of innovative technologies are the other high loading components.
Factor 2 -macro economic development Factor 2 accounts for 13.1 percent of the total variances and consists of two items, including further improvement in living standards and sustainable development of national economy. In Beijing alone, the average gross domestic product growth rate registers 11.9 percent, and the per capita disposable income of urban dwellers has increased annually by 10.4 percent (BMCDR, 2006 life and the transformation of development concepts, urban and rural residents are demanding more diversified and differentiated consumption. Similarly, the economic growth also exerts a lot of pressure on the infrastructure development.
Factor 3 -favorable environment for private enterprises There are two items in this factor group regarding the favorable environment for private enterprises, namely positive policy changes for non-public capital and respectability of private enterprises. Factor 3 is responsible for 12.4 percent of the total variances. The Chinese Government has promulgated some regulations to permit and encourage private enterprises to invest in public utilities, such as "Decision of the Central Committee of the Communist Party of China on some issues concerning the improvement of the socialist market economy" adopted on October 14, 2003, "Several opinions of the state council on encouraging, supporting and guiding the development of individual and private economy and other non-public sectors of the economy" issued on February 19, 2005. These legal improvements provide the permission and possibility for DPEs to participate in the public utilities development.
Factor 4 -government's support and incentives
This factor, which explains 12.2 percent of the total variances, has four items that emphasize the government's support and incentives for private participation in public projects. These four items are favorable changes of financing policy, government's incentives for PPP, enormous demand of public infrastructures, and promulgation of relative PPP laws/regulations. According to the findings of several previous researches, risks related to the government are considered as the most critical risks to PPP projects, such as political and legal risks (Wang et al., 1999 (Wang et al., , 2000 . In particular, the macro-economics control and intervention on investment and market from the central government may also impose risks to PPP projects (Sachs et al., 2007) . Support and incentives from Chinese Governments are, therefore, significant to the implementation of PPP projects.
Factor 5 -government's shortages Three items comprise the elements of factor 5 concerning the government's shortages, including low efficiency of government investment, budgetary pressure to the government and low efficiency of government operation. This factor accounts for 12.2 percent of the total variances. For example, the forecast of the total investment on environmental construction and protection in the 11th five-year is 1,375 billion Renminbi (RMB), including 660 billion RMB on urban environmental infrastructures, which may impose budgetary pressure to the government (Zhou, 2005) . The shortages of government in the construction and operation of public utilities become a driving force of the adoption of PPP (Li et al., 2005b) .
Factor 6 -increasing understanding of PPP This factor explains that PPP concept is increasingly understood and accepted by both the government and the private enterprises. As mentioned above, a new round of PPP investment tide is emerging in China again. About two-third of the 32 sport venues including the main stadium for the 2008 Beijing Olympic Games and the Lines 3-5 subway routes in Beijing were developed with PPP vehicle (Beijing Evening News, 2003 (Sachs et al., 2007) . However, it is still far behind other developed countries, and it is urgent to investigate and publicize the measures to achieve value for money in PPP projects.
Analysis to DPEs' threats
The significance of the DPEs' threats is presented in Table IX 
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Factor 1 -government management issues This factor accounts for 13.8 percent of the total variances and consists of five threats that focus primarily on the government management issues, including regional and sectional monopolization, intricate project approval and permit, discrimination against non-public ownership, absence of competitive and transparent bidding process and immature social service system. Similar conclusions have been seen in several studies before, such as Sachs et al. (2007) and Li (2007) . The collected data from Sachs et al.'s (2007) survey confirms the importance of government to the performance of PPP projects and perceives legal and regulatory risks to be the greatest obstacle for successful PPP implementation.
Factor 2 -provisional deficiencies of PPP application This factor has three items explaining the deficiencies of PPP application so far, and is responsible for 11.8 percent of the total variances. Inappropriate risk management is considered as a major reason for the failure of many existing PPP projects (Zhang, 2005a) . Lack of PPP professionals and immature management system for PPP projects in China are also other negative factors influencing the attractiveness of PPP for DPEs (Li, 2007) . This factor also implies that there is still needed education of the PPP participants, including the public, private, bankers, users, and the society. Factor 3 -economic fluctuation There are three threats related to the economic fluctuation in this factor that explains 11.5 percent of the total variances. Although China has a persistent economic growth these years, influential economic event is still deemed as a potential risk in a PPP project (Li, 2005c) . For instance, RMB Yuan has been appreciating rapidly since late 2006 (PBC, 2008) , which enterprisers would be suggested to pay attention to, if currency exchanges exist in their business. However, the World Bank (2008) is confident to China's economic growth and states that "China is likely to grow robustly and is well-positioned to stimulate demand if needed."
Factor 4 -macro social environment Three items, public opposition, unclear definition of responsibilities and lack of government stability, comprise the elements of factor 4 regarding the macro social environment. In traditional public project procurement, the public client assumes most of the risks and responsibilities. The concept of transferring risks away from public clients is frequently misunderstood by government, private investors and also society (Liu and Wang, 2006) , and therefore bring along the social pressure to the adoption of PPP, such as project-specific objections or general resistance to the entire PPP program.
Factor 5 -restrictions on infrastructure projects In this factor, there are four items concerning restrictions on infrastructure projects, namely obstacles to equity guarantee, availability of finance, excessive restrictions on participation and lack of withdraw mechanism. The risk factors associated with PPP projects in China in terms of financing and institutional frameworks distinguish themselves from those in developed countries. For example, the arrangement of floating charge on project assets as a guarantee needed for innovative project financing is not well established legally (Li, 2005) ; the corporate bond market is not sufficiently mature compared with sovereign bonds (Yuan, 2004) . Equity of private sectors participated in infrastructure projects is therefore not guaranteed. Restrictions on participation as well as lack of withdraw mechanism are also encountered in infrastructure projects.
Factor 6 -immature legal system This factor includes two items pertaining to the immature legal system in China. Although Chinese Government has promulgated some regulations relative to PPP implementation, the existing legal and regulatory regime of China is still considered as inadequate to allow successful implementation of PPP model. For instance, there is a lack of legal regulatory clarity and consistency in the existing regime; there are also uncertainties on the permissible form of government guarantees and assistance that may be provided to a PPP project company (ADB, 2008) .
Factor 7 -long contract transaction time This factor focuses on the long contract transaction time in PPP projects. Much management time in contract transaction and lengthy delays in negotiation are ranked as the most negative factors associated with PPP procurement in a questionnaire survey conducted by Li et al. (2005b) . The situation in China is assumed to be critical, as even in the UK, 98 percent of the selected projects had overrun their pre-contract time estimates ranging from 11 to 166 percent (Ahadzi and Bowles, 2004) . This threat would lead to a delay of the timing of cash inflows, which may present a lot of financial pressure to the project company.
Conclusions
In line with the tremendous economic growth in China, the immense demand for basic infrastructures has presented a good business opportunity for private investors. However, characteristics associated with PPP financing mode, which typically involves huge investment, long concession period, high risks and complicated contractual structure, present the necessity for DPEs to examine their SWOT when they enter the infrastructure industry. This paper identified comprehensive variables of these four elements through a synthesis of literature review, interviews and brainstorming discussion. A questionnaire survey was conducted to examine the relative significance of each item and the difference among the perceptions of experts from different factors. The critical SWOT was extracted by factor analysis on the aforesaid variables. Their typical strengths include "ability to explore a new market," "independence of business operation," "organization structure and management ability" and "market competition ability." Major weaknesses are "internal structure and management," "poor negotiation ability," "financing and investment problems," "lack of management capability in infrastructure projects" and "unsustainable development."
On the other hand, the primary opportunities comprise "macro industry environment," "macro economic development," "favorable environment for private enterprises," "government's support and incentives," "government's shortages" and "increasing understanding of PPP." Major threats are as follows: "government management issues," "provisional deficiencies of PPP application," "economic fluctuation," "macro social environment," "restrictions on infrastructure projects," "immature legal system" and "long contract transaction time."
The research findings in this study provide useful references to help DPEs in assessing their SWOT. It is important to understand that the elements and their relative significance are persistently changing, as the diversity exists in the DPEs as well as the infrastructure projects. The methodology in this research nevertheless provides a useful tool for assessing these changes.
